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(57)Abstract: 

PURPOSE: To obtain a substantially oxygen free 
aqueous solution comprising a specific water soluble 
electrically-conductive polymer excellent in storage 
stability and processing, forming stable film without 
lowering of conductivity, useful for electrode, sensor and 
anti-static agent. 

CONSTITUTION: This substantially oxygen free aqueous 
solution contains a water soluble electrically-conductive 
polymer having 7C-conjugated double bond in main chain. 
The polymer contains a recurring unit of formula (I) {R3, 
R4 are each H, a 1-20C (branched) (un)saturated alkyl, 
an alkoxyl or an alkyl ester; M is H+, a group of formula 
NR5R6R7R8+ [R5-R8 are each H, a 1-30C (branched) 
(substituted)alkyl, a (substituted)aryl, OH, etc.], a group 
of formula: PR5R6R7R8+ a group of formula: 
AsR5R6R7R8+, an alkaline metal ion}, a recurring unit of 
formula (II) or a recurring unit of formula (III). 
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T-Kznzn-etwz^&ymm, tszxs® ;a cv i so a) 




CD ; (la) Tf^?n««Jfi¥ffi*IKgbmffli: LTt 

assies (20% soa ) 1. 5 g * 1 0 victim 

U 1, 3-i?t Kn^yf 7t7fV8 2 5mg*« 

mmmftzmftctcz, Ri&mimm&zMLtco * 

OttmaiWtLTco &.foM£VBZ 1 0 0m 1 <D0. 1 

n NaOH/**/-;Wc8:AU m^htcm^m 30 

frSrtfcSSU K$«»LT»»fe#*&tt4 3 0m 
[0 0 4 2] 2 0 0mg^7ic 1 0 0 

m 1 t»i»u ^©w^yxswmg cry*-?* b 

I R- 12 OB) Zlc£r>T, 

tt« (la) Tf^StlS«ifi#ffi*^ft««jgL#ffiO 40 
*e:MMt%J&brz£C*>. 0. 8 4 (8 4^/1/%) T'& 

ftttl 5 0 00T35oft. **«382-ti\ <a»LT»6 
*U 1 S/cmT*$>-ofc 0 C ©Hfe&Jt-g-ft: 1 OOmg 

£7k 1 o m 1 t?gjgbT, da) -e^*n*#KS*ffl 

1 , 3 -JVl-7i-7T-\s>^&Z¥m.-&fo<Dil<& 

mmmstt?itf?vi>it%ts7ic®M ( p h=i. 7) & 
n&tiito 50 



(Via) 

[0043]®; (I la) ■p**n*«Bt*ffi*IBi 

(DTi#S.tl7c7j<Mc, IN NH, OHiSfflMml* 
J&H;tpH = 9. 4fCpSL7Co CCD^imc«fct)X7P*y 

(I a) T^?nS«Bfi*ffit4 (I I a) T^SftSS 
it#fflt«»«n, BW»© (1 I a) if^snsWii 

#{4tfi, 3— <yf-7^7r-U>-P*S«fi'&i*<D 

7K?gtt#*i4 Hhttitsm^&mm ( P h = 9 . 

4) jW#5ftfc. 

[oo44]®;s(ia) TTT^tx^mmmiiL^mm 
%m&Bk (20% so 3 )4mi^2 o°c&cf icun 

U 1, 3->*tFP-fyf7t7fyi. OgW 

150ml fciswu *fl:^- h y y a 2 0 g 

U «SH*ft*«T\ 1 , 3-^tFn-5-W 

y^7-? u 7x>'X7i/*vK-7 u hyyA (ae«) 35 

[0 0 4 5] ±!5©73&fct£v«Lfc, 1 , 3 
FP - 5 -<7f7t7fyXW>it h y y^2 . 
o g *fi{tSr« l o g fcS^u 7K4 g^ip^Tftif 
Lfco 1 ttlllfftfcff &ftfejR&0£jS8&*&. 7R2 0 
Oral, i5«fct>*7-fe h>2 0 0mlTJ:<i(6lf\ SHIL/ 
TO. 9g©Hftt»**ftfc. COlfi»**5 0m'l 
(DO. IN NaOHK:&<8HfL4#&ig|?U fcfc» 

( P H = 2. 0) £f#fc 0 HU^07?^fcfRl«073ffiT-$iJ 
SLTc, (I a) T^?tlS«Bt*ffl^6a 
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SKBgL^ffio^M^tt l • oo do o , 

*»¥^?«(± 1 2 0 0 0, it 2 S / c m 

[0 0 4 6] @ ; 3 (I I a) ^SftS«iBJWft*» 

±ga®flD8S!JiTffenfc*}S?Kte: 1 N NH, 0H7j<^ 
pH = 9. OtHStfCo CCOjSmc,kt)X 

tl, (la) T^?na«e*ffiH: (I I a) -e^stt 
siMfit^Jn, gft%© (i i a) Testis 10 

tt#*ttK#?{fc£tt*'&tr*i8»t (pH=9. o) 

[0 0 4 7] © ; S ( I a) T^«nS«fi*ffi**SBI 

a (i i a) TTTsznzmmmtiLT'&znn&fcz^ts 
XR&nw&vmztntjmmk in n h, o warn 

m^taX, P H£5. OtWBLft. C.©»f£fc«fcD* 20 

.s»?nSo cnictD (i a) T^ns«ji#ffi© 
-mt (i i a) T?w«n*iBi*ffit«ft«tu b« 
%io7jc?g?g ( p h = 5 . o ) t>m & ntco 
[004 8]©; (iib) x^nmrn^iiL^im 

WM¥6-49183 4f&«fcM*snT^.S;frS*##»<:# 30 
'J (5— ft/tottf-l, 3-5>fc KD-rv^7^-7 
f-U» 5 0 0mg^iJ¥U^ (2 0 

% SOj ) 4ml £tf>o < t) fcfHlfcT 8 0 iCtiPjJftf 
3 ts KJ£*tt»ff bfco SISS^W 2 0 0 m g 
£&5 0 0ml<D7.M<:ig«PU WftpH*l. 9{cp 

mm\c <fc o Jt£«fii=rft 1 5 0 m g ^fffco $fc tf ft 

mwcmz (iib) oiBgb^fflot;!/^**** 

£ C 5 5 1 ^;I/%T*fe ? 7Co G P C Ic £ D 40 

mtzt, s*¥^?a{i8oooT^-37cc 

COttS-&ft*^tr7fc}SJK* h 'J 7t^I/75 yTffftL 
P H = 9. 5k:HS!l/TI«%l<D*?SME*^. 
[004 9]©; (Ilia) v&zn&7m&m9& 
*$mta«4, 1#M¥6-l45386^^tcffi^^nT^ 

® ; (Via) T*;*ftS*»te«MittB$mfc:£» 

1$M¥4-3496l4^4HBfcffl^SftT^S#J£*/B^ 
Ti3)SLfc„ 

[0 0 5 0] (J±^0IJ 1 ) ®Tf#e.nfc, ( I a) TtB 50 



#ffl¥8-2 5 9 6 7 3 
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« ft s«Sfi¥ffi*tt)S L^ffi £ f £#»fi-&#£#ty7K 

J§® (pH=2. 0) % ©T*#5ft7c> (I I a) T** 

? ft sfiWft^i&i t#{4 i: -r «*aa-&#*-^tf * 

(pH=9. 0) > &tf©Tl#£>ftrc, (I a) t- 

W^©«5IL#ffi*^<JIBS: (I I a) T^SnSffigJji 
ffiT?*3#S-&f***&*iBifc (pH=5. 0) *fl§»^ 

tfzKSKOSI^ft**© P H (Bl), 

^ffigJa (0 2) , Rtf^O*»JS©»t»'<Ji->'»* 

(03) ttMm-rzctizzQM^ ie tbicmmmik%. 

(0 4) *iKfc. 

[0 0 5 1] zMSffiOpHti^ 

iSSft p H METER F - 1 3 ( (80 WSWtffi 

«) triwetfe, 7j<?g?scD{fit^*>riaa, >r*v 

DIONEX Q I C 
A A S — 4 A) (DIONEX Corporatio 
nl) fcTMJELfc. *«KO*^nrffijfi*^»lRX^ 
^h;H4, *ffifR0. 5m Hr^LTli F^i/*>-7j<fn 
tlml fciniU JfofcT? 100ml fcflHRLT, gfB# 
ftft&ItU-3 5 0 032 ( (ft) BSHHmir® fcTSO 

[0 0 5 2] $fcafliil©S®jatfi«s XlfVt- I H 
- I I I 08**53:/*'**- (ft) SO *fli^T, 
*}gfflE*#9XSfifc 1 5 0 0 r pmTfllfiafcU H 
JP0. 0 2/im©IWtt«ii*fraiU COlft^ilO* 
ffiffi&£Sffiffiffifll5£S§*#l'X*MO DEL H T - 
3 0 1 <*st/YW*SS. (*) SD tTSiJ^LfcfflTS 

-So 

[0 0 5 3] IK 2fr5HJ3&frft«fc5fc®T?#5ft7c 
P H = 2. 0©*»?K, ©Tl#5>n7cpH = 9. 0©7K 
gf«LRtf®Tff 5 nfc p H = 5 . 0 (Ditfmw?n*> 

&WtPX%l<\ lWfll 99 0$12^p. 4 8-5 
T\ pH = 9. OfcitfpH^ 5. OO^WUtliiB 

wmimm t a*©****^ < c p h 

= 2. 0©fe©t2*^«jaSSrti»k:tt, ±Mlci5.^ 

cne»©^{fc{i7Xr§fS©iSi?^^viia©±^s 
[0054] mmm 1 ) jrb^^j 1 vm^tc, 

tXTc, (I a) VmZtlZimMtiLltimL&tiLtlrZ 

^ym-sw^tsiMm ( p h=2. o) , ®vm^n 
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it, (ii a) vmzti&imwiLZiffiLSMSLt*& 
smmftftz^wmm (pH=9. o) , 
&nfc (i a) ■p^?nsflBt*ffl*«5gL#ffifcu 

^«|ji#ffiWn©gKIU*ffi^S5fS^: (I i 

a) -e^snstfijfi^fflTa&swa^ft^trTfcjsjs 

( P H = 5. 0) *&$3JR»H5»«:fiiofcyj3--7V< 

7krgffi>££MzfS{±5. 12ppmW0. 0 1 pp 
in*»fc:ffiTl/fc. ftfettRftfttt, /<-y^-/b»(Si 
|^-^90Series TOX-9 0i ( (W) M 

[oo5 5] cn^mMmcmm^^hr^Tumm 

7KIloMHK ; e0pH (01) > ^-©MfljMcDS 
ffigjt (02) , Rtf*C>#»ffi0»i':a-:/iBfi (0 
3) ZMfetZCtlcXQM^ £6fcSBiii£&fttf3 
*^»<07WS«©*^Rrffliit3S^»iKX^^ (04 
~6) ^P^fc *»«*O«3RiB*H:S!l®Hiat'0. 
0 1 p pm%ffi%U-3TWco 

[0056] 01-6^5.0^5*^^9^, \mm 1 T* 

SBMft 

HBfiJa (Q/D) 
PH 

mwmtn (Q/D) 
pH 

[0060] amm 2 ) 2 1±< mmic, ®& 
uvmm ltco 3 nR'&iamm&mt 5 . a o p p m 

[0 0 6 1] mMM3) ®T»#5tlfc, S ( I I b) 



(16) 5 96 7 3 

30 

[0 0 5 7] (HSS0IJ2) ©Tfi&ftfc, S (I a) T* 

znm&fctts&kmm (pH = 1. 7) &t>*©Ti#5 

ftfc. S (I la) Tf^Sn*flBt#ffl*IIBgb*ffifc 
lit*, K«Bfi¥ffiJM>l-0«BiL#ffi*n, 3— TV 
10 ^^r-UVTffc^Wfi^fc^trckiSiK (pH = 
9. 4) *SSR»H&fc«o;fc^n-7/^Wc1H 

aoT*fet)> j«$3 oir&iazmmmmio. oi PP 

[0 0 5 8] cn&©SIII»k:iljR*^U4i/^*}S» 

0»*# y 7p e i/> 2 0 n m/imx u e^r/io 

C*ctIISin-;l/XL) 1 
20 > 7 5 /* m) T?^ >y 7 LTftfiTfiWI U HM^J 1 IB 

tfgflJfcW^fc, ®^f«gti 3 afl&fc 0. Olppm 

&tf5, WT©afcSi:»S. 
[0 0 5 9] 
IRttRftJi3ft/i& IM?&L3*£1i 



0 



ixio 
1 . 7 

1 X 1 0 7 
9. 4 



2X10 
1 . 7 

2 X 1 0' 
8. 0 



OHO 



5X10 
1. 8 

5 X 1 0 9 
3. 5 



40 



1 p p m%M~C$>-ofc 0 

[0 0 6 2] cn&OSIK«fclteR*#*U*^*?S* 
7;l/5S*$trK38S»r7>f7W>, (*'Jxxf;H 

2 /tm/77l/51S7 jim/tfyxf-U^M 0/im) t?7 

iiifiiia^tto. o i P pm*}iT-feofc 0 ^ 



enfcx s (i 1 1 a) T-*zn%mftfr*%&7}(® 

®, fcJ;a ; ®T'f#5nfc, S(VIa) t'i?n^l^ 
f*^tf7K8^#^l^^aDOR, LDOi/XfU 

@ Sffl&Ja (Q/D) 3x l o' 

pH 9. 5 

® HS&K (Q/D) 3X l o 6 

pH 1. 7 

® SBJgft (Q/D) 2x l o 7 



&tf5, WTOI 
[0 06 3] 



4 X 1 O' 



7. 
6 X 1 
1. 



3X10 



»g&L3*/!fg 
1X1 0 10 

3. 0 
1 x 1 o" 
1. 8 
5 X 1 0 9 
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8. 0 



PH 

[0 0 6 4] 

ft. ciDmztemmt. w-w^^m-^wtLxm 



(17) . «rPB¥8-2 5 9 6 7 3 
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7. 5 3. 2 

[0 1 ] 2-&{*£^tr#}8«0 p HOSBSgffc. 

[H2] m^^o^ffigiatc <fc t) 312 nfcS-^^^-t^ 
[03] mfrm^ts7k®m<vim-i*ym&<D®.m%. 

{to 

[0 4 ] ®T*nznrc7mm<Dm)&mmxS2 l >rnm> 

10 [0 5 ] ©Ti# 5. n7c7j<^fficOSitIlftS:t>* 3 * £ t££> 
[06] @-Ci#P.nfc7Kr§?S<7)Sjgia^SO : 3'7-^tt© 
[0 7] lUi^MSt.tSTKjgfgpfo^tia^t:., 



[01] 



[0 2] 




40 

SffBB! (H) 




Ix10« 



40 

swaa (a) 



itRffJI ■ ®TJ»6*ife.*S* (pH=2.0) 

♦ .©-C» tpH=5.0) 

* ®T?»=>*if=*iBJJi (pH=9.0) 

3MW5«i b a>t?»6*vfc*aa <ph=2.o) 
© ®-c»e,*.fc*)6a (pH=5.o) 



it««1 ■ ®"0»?,^.fc*Saai <pH=2.0) 

♦ ©-eet.*Lfc**« (pH=5.0) 

* ®-0»&Kfc*»» <pH=9.0> 
SJ6«1 B 0n:8b+ifc*Sa <pH=2.0) 

© <Sn?»&*lfc*»« (pH=S.» 



(18) 



®ffl¥8-2 5 



[03] 





















/" 




. — ♦ .... 








=5? 



20 40 60 80 

«#b» (a) 



it«0n ■ Sre«S>*Lfc*»fc <pH=2.0) 

♦ ®T*mtitz*®i& (pH=5.CD 

* ®"C# (pH=9.0) 
B art!«&*i.fc*** (pH=2.0) 



[07] 




10 20 
IHtHrM On in) 



[04] 




Wavelength (nm) 

©"eliC,ttfc7Kj§^ (pH=2.0) 



(19) 



%ffl¥8-2 5 9 6 7 3 



[05] 




300 400 600 800 1000 1200 1300 

Wave I ength (nm) 

©x-nz>*itz#.m?& (ph=5.o> 



[06] 




®7?#&*lfc*j§jft (pH=9.0) 



^mm^m-fim^wti 1 t§ i * 1 # 



